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Abstract$V D GLVFLSOLQH SURMHFW PDQDJHPHQW KDV EHHQ
DFFXVHG RI KDYLQJ ORVW LWV UHOHYDQFH IRU LQQRYDWLYH LQLWLDWLYHV
EHFDXVH LW HPSKDVL]HV SODQQLQJ DQG FRQWURO RYHU WKH IOH[LELOLW\
DQG OHDUQLQJEDVHGVWUDWHJLHV WKDWDUHQHHGHGWRVXFFHHGXQGHU
XQFHUWDLQW\ 6HYHUDO DXWKRUV WKHUHIRUH UHFRPPHQG DGDSWLYH
SURMHFW PDQDJHPHQW SUDFWLFHV ± VRPHWLPHV QDPHG ³WDUJHWHG




OHYHOV RI QRYHOW\ WKDW RUJDQL]HV ZRUN LQ SURMHFWV DQG QHHGV WR
DFFRPPRGDWH SURMHFWV RI GLIIHUHQW SDFH FRPSOH[LW\ DQG
LQQRYDWLYHQHVV SURGXFW GHYHORSPHQW LQ VPDOO DQG PHGLXP
HQWHUSULVHVWKDWGRUHVHDUFKDQGGHYHORSPHQWZRUNLQWKHVDPH
RUJDQL]DWLRQDO XQLW 5HVXOWV RI D OLWHUDWXUH UHYLHZ DQG WZR
H[SORUDWRU\ VWXGLHV FRYHULQJ D WRWDO RI  FRPSDQLHV ZLWK
PXOWLSOHSURMHFWVHDFKDUHSUHVHQWHG ,PSOLFDWLRQV IRUD IXWXUH
IUDPHZRUNIRUWDUJHWHGIOH[LELOLW\DUHGHYHORSHG OHDGLQJWRWKH
LGHQWLILFDWLRQ RI WKH IROORZLQJ QHHGV IRU SURMHFW PDQDJHPHQW
 EHWWHU XQGHUVWDQGLQJ RI WKH PDQ\ ZD\V LQ ZKLFK SURMHFW
PDQDJHPHQWLPSDFWVH[SORUDWLRQDQGH[SORLWDWLRQDFWLYLWLHV
LPSURYHG DWWHQWLRQ IRU WKH FXUUHQWO\ SRRUO\ VXSSRUWHG SUH
SURMHFW DQG HDUO\ LQLWLDWLRQ VWDJHV  D VKLIW RI IRFXV IURP
PRQLWRULQJ DJDLQVW SODQV WRZDUG PRQLWRULQJ DJDLQVW DFKLHYHG
OHDUQLQJ DQG  WKH IRUPXODWLRQ RI WUDQVLWLRQ SDWKV IURP





"what is sound management practice for incremental 
innovation - where speed, cycle time, and quick cash 
recovery are primary objectives - might actually 
hamper the radical innovation's progress" >@

7KH SURMHFW PDQDJHPHQW GLVFLSOLQH KDV EHHQ DFFXVHG RI
ORVLQJ LWV UHOHYDQFH IRU LQQRYDWLRQ LQLWLDWLYHV EHFDXVH LW
RYHUHPSKDVL]HV OLQHDU SURMHFW PDQDJHPHQW DSSURDFKHV WKDW
DUHZHOOVXLWHGIRUFRQWUROODEOHSURMHFWVEXWSRRUO\DGDSWHGWR
KLJKXQFHUWDLQW\ HQGHDYRUV >@ /HQIOH DQG /RFK >@ KDYH
WKHUHIRUH FDOOHG IRU D QHZ SURMHFW SDUDGLJP FDOOHG targeted 
flexibility WKDW WDNHV XQFHUWDLQW\ LQWR DFFRXQW DQG PDQDJHV
URXWLQH SURMHFW PRGXOHV ZLWK D SODQQLQJGULYHQ DSSURDFK
ZKHUHDV KLJK XQFHUWDLQW\ PRGXOHV DUH PDQDJHG WKURXJK
OHDUQLQJEDVHG DSSURDFKHV $GDSWLYH DSSURDFKHV WR SURMHFW
PDQDJHPHQWKDYHIXUWKHUPRUHEHHQUHFRPPHQGHGE\>@DQG
>@ $OVR LQ RUGHU WR WDFNOH WKH FKDOOHQJH RI FRPSOH[
SURMHFWV 3URMHFW 0DQDJHPHQW ,QVWLWXWH ZZZSPLRUJ D
OHDGLQJ NQRZOHGJH SURYLGHU WR SURMHFW PDQDJHPHQW
SUDFWLWLRQHUV LQFUHDVLQJO\ HPSKDVL]HV WKH LPSRUWDQFH RI
FXOWXUHWDOHQWPDQDJHPHQWDQGVWDNHKROGHUFRPPXQLFDWLRQV
+RZHYHU WR GDWH 30, GRHV QRW SURYLGH D VWDQGDUG IRU
WDUJHWHGIOH[LELOLW\DQGWRROVDQGSUDFWLFHVIRUDFKLHYLQJLWDUH
VFDUFHLQWKHDFDGHPLFDQGWKHSUDFWLWLRQHUOLWHUDWXUH
7R KHOS IRVWHU UHVHDUFK RQ SURMHFW PDQDJHPHQW SUDFWLFHV
IRU KLJKO\ LQQRYDWLYH HQGHDYRUV WKLV SDSHU IRFXVHV RQ WKH
FRQWH[W RI QHZ SURGXFW GHYHORSPHQW DV D SURWRW\SLFDO
H[DPSOH RI D SURMHFW HQYLURQPHQW ZLWK KLJK OHYHOV RI
LQQRYDWLRQ 6SHFLILFDOO\ LW LQYHVWLJDWHV FRQWULEXWRUV IRU D
IXWXUH SUDFWLFH RI WDUJHWHG IOH[LELOLW\ IURP WKUHH VWUHDPV RI
OLWHUDWXUH SURGXFW LQQRYDWLRQ RUJDQL]DWLRQDO WKHRU\ DQG
SURMHFW PDQDJHPHQW )ROORZLQJ WKH UHYLHZ DQG V\QWKHVLV RI
WKH VWDWHRIWKHDUW LW H[SORUHV KRZ WKH UHFRPPHQGDWLRQV
JOHDQHG IURP WKH OLWHUDWXUH DUH LPSOHPHQWHG LQ SUDFWLFH 7R
WKLVHQGLWLQYHVWLJDWHVWKHSURMHFWPDQDJHPHQWSUDFWLFHVRI
GLIIHUHQW FRPSDQLHV E\ DQDO\]LQJ PXOWLSOH SURMHFWV SHU
FRPSDQ\'DWDDQDO\VLVLVQRW\HWFRPSOHWHGEXWHDUO\UHVXOWV
RI WKLV VWXG\ DOUHDG\ VXJJHVW WKH QHHG IRU IXWXUH UHVHDUFK
WRZDUGVDIUDPHZRUNIRUWDUJHWHGIOH[LELOLW\




6HFRQG LW RSHQV WKH EODFN ER[ RI SURMHFW PDQDJHPHQW
SUDFWLFHLQQHZSURGXFWGHYHORSPHQWDQGLGHQWLILHVFRPSDQ\
VSHFLILF DQG SURMHFWVSHFLILF DGDSWDWLRQV RI VWDQGDUG QHZ
SURGXFW GHYHORSPHQW DQG SURMHFW PDQDJHPHQW SUDFWLFHV
6RPH RI WKHVH DGDSWLRQV DUH H[SOLFLW ZKLOH RWKHUV RFFXU
³XQGHUWKHUDGDU$QGWKLUGLWV\QWKHVL]HVWKHVHILQGLQJVDQG
SURYLGHV UHFRPPHQGDWLRQV IRU IXWXUH GLUHFWLRQV RI SURMHFW





A. Product Innovation Management 
3URGXFW GHYHORSPHQW RUJDQL]HV ZRUN LQ SURMHFWV DQG
RSHUDWHVLQDFRQWH[WZLWKYHU\KLJKOHYHOVRILQQRYDWLRQ<HW
WKH SURGXFW LQQRYDWLRQ OLWHUDWXUH WUDGLWLRQDOO\ JLYHV OLWWOH
DWWHQWLRQ WR SURMHFW PDQDJHPHQW DV LW KDV ORQJ EHHQ
GRPLQDWHG E\ HPSLULFDO UHVHDUFK WKDW LQYHVWLJDWHV WKH OLQN
EHWZHHQ SURGXFW DQG SURMHFW FKDUDFWHULVWLFV DQG SURGXFW
VXFFHVV >@>@  7KH UHVHDUFK LV QRW WKHRU\GULYHQ DQG GRHV
QRWW\SLFDOO\LQYHVWLJDWHWKHLQVLGHRIWKHSURMHFWPDQDJHPHQW
µEODFN ER[¶ >@ EXW SURYLGHV PDQDJHULDO UHFRPPHQGDWLRQV
EDVHG RQ SURMHFW IDFWRUV WKDW FRUUHODWH ZLWK VXFFHVV  ,W
UHFRPPHQGV ULJRURXV XSIURQW SODQQLQJ GRFXPHQWDWLRQ RI
SODQV DQG SURJUHVV WR LPSURYH FRPPXQLFDWLRQ DQG
FRPPLWPHQW FURVVIXQFWLRQDO WHDPV DQGGHFLVLRQJDWHV WKDW
VHFXUHVHQLRUPDQDJHPHQWEX\LQ%URZQDQG(LVHQKDUGW>@
FKDUDFWHUL]H WKLV DSSURDFK DV WKH UDWLRQDO SODQ SHUVSHFWLYH
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RI FDUHIXOO\ SODQQLQJ D VXSHULRU SURGXFW IRU D ZHOOFKRVHQ
EXVLQHVVRSSRUWXQLW\DQGH[HFXWLQJWKLVSODQIODZOHVVO\
7KLVSHUVSHFWLYHKDVEHHQKLJKO\LQIOXHQWLDOLQPDQDJHULDO
SUDFWLFH  $FFRUGLQJO\ WKH PRVW FRPPRQ DSSURDFK WR
RUJDQL]LQJ QHZ SURGXFW GHYHORSPHQW SURMHFWV LV D OLQHDU
SURFHVV PRGHO ZLWK GHFLVLRQ SRLQWV WKDW VHSDUDWH VHTXHQWLDO
SURMHFW SKDVHV VXFK DV WKH 6WDJH*DWHV\VWHP >@ RU WKH
JHQHULFSURGXFWGHYHORSPHQWPRGHOE\8OULFKDQG(SSLQJHU
>@*DWH UHYLHZV DUHEDVHGRQ REMHFWLYH FULWHULD WKDW UHIOHFW
ZKDW WKH RUJDQL]DWLRQ NQRZV WR EH LPSRUWDQW IRU SURMHFW
VXFFHVVVHH)LJ
(DFK JDWH UHYLHZ UHTXLUHV D VSHFLILF VHW RI GHOLYHUDEOHV
WKDW VSHOO RXW ZKDW DFWLRQV VKRXOG EH WDNHQ DQG ZKDW
LQIRUPDWLRQ QHHGV WR EH SUHVHQWHG IRU WKH UHYLHZ >@ >@
7KH VHOIGRFXPHQWLQJ QDWXUH RI WKH SURFHVV HQDEOHV
FRQWLQXRXV SURFHVV LPSURYHPHQW >@ /LQHDU SURFHVV
PDQDJHPHQW DSSURDFKHV ZLWK JDWHV KDYH EHHQ OLQNHG WR
LPSURYHG SURGXFW VXFFHVV EXW DOVR FULWLFL]HG IRU EHLQJ WRR
VSHFLILFDWLRQGULYHQ UDWKHU WKDQ FXVWRPHUGULYHQ WRR
KHDY\ZHLJKW IRU VLPSOH SURMHFWV DQG WRR FRQVWUDLQLQJ IRU
UDGLFDOLQQRYDWLRQ>@>@>@
2QH VHW RI FRQFHUQV IRFXVHV RQ WKH SRWHQWLDO RI
LQWURGXFLQJWRRPXFKULJLGLW\LQWRRUJDQL]DWLRQDOURXWLQHVDQG
FXOWXUHV  7R REWDLQ DSSURYDO SURGXFW GHYHORSPHQW WHDPV
PD\FRPPLWWRSUHFLVHSURMHFWSDUDPHWHUVDQGIUHH]HSURGXFW
VSHFLILFDWLRQVHDUO\LQWKHGHYHORSPHQWSURFHVVHYHQDJDLQVW
WKHLU EHWWHU MXGJPHQW >@ >@ >@  $IWHU DSSURYDO D
SURMHFW WHDPPD\HQJDJHLQDSURMHFWH[HFXWLRQPLQGVHWDQG
IRFXV RQ WKH SURMHFW SODQ DQG ZKDWHYHU LV UHTXLUHG WR VDLO
WKURXJK WKH QHZ JDWH UDWKHU WKDQ PDNLQJ FKDQJHV WR WKH
SURMHFW WR UHVSRQVH WR QHZ PDUNHW DQG WHFKQRORJ\ LQVLJKWV
>@ 7KHSUREOHPLVDJJUDYDWHGE\RQHRI WKHSULQFLSOHVRI
WKH 6WDJH*DWH PHWKRGRORJ\   µGR LW ULJKW WKH ILUVW WLPH¶
>@ WKDW FDXVHV WKH SURFHVV WR QRW H[SOLFLWO\ DFFRXQW IRU
EDFNWUDFNLQJ LQWR HDUOLHU VWDJHV  0RUHRYHU WKH IDFW WKDW D
SURMHFW KDV SDVVHG IRUPDO UHYLHZV  RIWHQ ZLWK KLJK OHYHO
PDQDJHPHQW LQYROYHPHQW  PD\ PDNH LW GLIILFXOW WR ODWHU
SURSRVHDQDOWHUQDWLYHFRXUVHRIDFWLRQRUWRWHUPLQDWHLW>@
3URSRQHQWVRI OLQHDUSURGXFWGHYHORSPHQW IUDPHZRUNV VXFK
DV &RRSHU >@ VWDWH WKDW WKHVH FRQFHUQV DUH VXIILFLHQWO\
DGGUHVVHGZLWKLQWKRVHIUDPHZRUNV7KH\SRLQWRXWWKDWJDWH
UHYLHZV VKRXOG QRW EH GRQH LQ D EXUHDXFUDWLF PDQQHU EXW






WKH SURFHVV XQGHU GLIIHUHQW FRQGLWLRQV VXFK DV LQQRYDWLRQV
WKDW UHTXLUH D YHU\ KLJK OHYHO RI XVHU LQYROYHPHQW >@
SURMHFWV WKDW IROORZRSHQ LQQRYDWLRQSDUDGLJP>@SURMHFWV
WKDW DUH QRW IRFXVHG RQ SURGXFW EXW RQ SURFHVV LQQRYDWLRQ
>@RULQFUHPHQWDOSURMHFWVIRUZKLFKDIXOOJDWHUHYLHZPD\
EHRYHUNLOOLQJ7KHVHLVVXHVKDYHW\SLFDOO\DGGUHVVHGE\ERWK
WKHRUHWLFDOH[SDQVLRQVRI WKHEDVLF OLQHDUSURFHVVPRGHO >@
DQGPRGLILFDWLRQVRIVWDQGDUGOLQHDUSUDFWLFHVDVWKH\RFFXULQ
LQGXVWU\ SUDFWLFH >@ >@  $PRQJ RWKHUV WKHVH FKDQJHV
DOORZFRPSDQLHVWRµIDVWWUDFN¶GHFLVLRQVE\GURSSLQJVWDJHV
WRUHYLVLWHDUOLHUVWDJHVDQGWRDGGLWHUDWLYHGHVLJQWHVWEXLOG
F\FOHV WR DFTXLUH PRUH PHDQLQJIXO FXVWRPHU LQSXW ZKHQ
NQRZOHGJH LV VWLFN\ >@ 7KLV KDV OHG WR D FRQVLGHUDEOH
H[SDQVLRQRIRSWLRQV:KHQWKH6WDJH*DWHV\VWHPZDVILUVW
FRQFHSWXDOL]HGLWZDVLQWHQGHGWREULQJSURFHVVPDQDJHPHQW
WKLQNLQJ WR WKH LQQRYDWLRQ SURFHVV E\ SURYLGLQJ D VNHOHWRQ
IURP ZKLFK WR GHYHORS D FXVWRPWDLORUHG PRGHO >@ ,Q
FXUUHQWSXEOLFDWLRQUHFRPPHQGDWLRQVDUHPRUHFRPSOH[DQG
GLIIHUHQWLDWH  DPRQJ RWKHUV  EHWZHHQ PDMRU QHZ SURGXFWV
PRGHUDWHO\ ULVN SURMHFWV DQG PLQRU FKDQJH SURMHFWV DOO RI
ZKLFKDUHH[HFXWHGZLWKDGLIIHUHQWYHUVLRQRIWKH6WDJH*DWH
PRGHO  &RRSHU¶V WKLUG JHQHUDWLRQ 6WDJH*DWH0RGHO IRU
H[DPSOH LV VWLOO LQKHUHQWO\ OLQHDU EXW SURYLGHV IOH[LELOLW\ WR
RPLW RU E\SDVV VWDJHV DQG JDWHV DQG H[HFXWH DFWLYLWLHV LQ
SDUDOOHO DV ORQJ DV WKLVRFFXUVGHOLEHUDWHO\ FRQVFLRXVO\ DQG
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6&5 YDULDQW ZLWK DQ LWHUDWLYH VW\OH FXVWRPHU LQYROYHPHQW
>@
%\ PRYLQJ DZD\ IURP D RQFH UHODWLYHO\ VLPSOH OLQHDU
VWDQGDUG SURFHVV WR D UDQJH RI SURFHVV RSWLRQV WKH SURGXFW
LQQRYDWLRQ OLWHUDWXUH FOHDUO\ GHPRQVWUDWHV WKH QHHG IRU
WDUJHWHG IOH[LELOLW\ LQ PDQDJLQJ LQQRYDWLYH SURMHFWV
0RUHRYHU LW LQFUHDVLQJO\ GLVFXVVHV IXQGDPHQWDO FKDOOHQJHV
WR WKH VXFFHVV RI VWUXFWXUHG PDQDJHPHQW DSSURDFKHV LQ WKH
VRFDOOHG IX]]\ IURQWHQG RI UDGLFDO LQQRYDWLRQ 7KH IX]]\
IURQWHQGSUHFHGH IRUPDOSURMHFW HYDOXDWLRQDQGDJR QRJR
IXQGLQJ GHFLVLRQ >@ DQG HQWDLOV DOO DFWLYLWLHV XS WR DQG
LQFOXGLQJJDWHLQ&RRSHU
VPRGHOVHH)LJ:KLOH)LJ
LPSOLHV D VLPLODULW\ EHWZHHQ IURQWHQG DQG ODWHU VWDJH
GHFLVLRQPDNLQJ WKH OLWHUDWXUH VWDWHV WKDW IURQWHQG
PDQDJHPHQW PD\ EH VXEVWDQWLDOO\ GLIIHUHQW IURP WKH
PDQDJHPHQW RI ODWHU VWDJHV RI QHZ SURGXFW GHYHORSPHQW
$FFRUGLQJWR.RHQHWDO>@IURQWHQGLVH[SHULPHQWDORIWHQ
FKDRWLF DQG GLIILFXOW WR SODQ DQG FKDUDFWHUL]HG E\
XQSUHGLFWDEOH FRPPHUFLDOL]DWLRQ GDWHV XQFHUWDLQ UHYHQXH
H[SHFWDWLRQV DQG YDULDEOH EXGJHWLQJ DSSURDFKHV WKDW RIWHQ
LQFOXGH ERRWVWUDSSLQJ  ,Q FRQWUDVW WKH DFWXDO QHZ SURGXFW
GHYHORSPHQW SURMHFW EHJLQV DIWHU WKH IURQWHQG DQG LV
VWUXFWXUHGGLVFLSOLQHGDQGJRDORULHQWHGZLWKDSURMHFWSODQ
$FFRUGLQJO\ IURQWHQG UHVHDUFK DLPV WR PDQDJH IURQWHQG
IX]]LQHVV >@  7KLV LV DFKLHYHG E\ NHHSLQJ WKH IURQWHQG
VKRUWDQGIRFXVHGRQGHYHORSLQJVWDEOHSURMHFWGHILQLWLRQVDV
ZHOO DV E\ FUHDWLQJ D V\VWHP RI HYDOXDWLRQ SRLQWV WKDW LV
FDSDEOHRITXLFNO\ LGHQWLI\LQJDQGIXQGLQJSURMHFWV WKDWZLOO
EH WHFKQLFDOO\ DQG FRPPHUFLDOO\ VXFFHVVIXO ILW FRPSDQ\
VWUDWHJ\ DQG VXSSRUW WKH GHVLUHG SURMHFW SRUWIROLR PL[ >@
>@ >@  $FFRUGLQJ WR .KXUDQD DQG 5RVHQWKDO >@ WZR
FRQWUDVWLQJ DSSURDFKHV DUHXVHG WR DFKLHYH WKHVHREMHFWLYHV
6RPH FRPSDQLHV HPSOR\ D IRUPDO IURQWHQG DSSURDFK WKDW
SUHVFULEHV D SURFHVV ZLWK FOHDU VWDQGDUGV IRU EXLOGLQJ
GRFXPHQWLQJ DQG DSSURYLQJ D EXVLQHVV FDVH IRU D QHZ
SURGXFWGHYHORSPHQWSURMHFW2WKHUVUHO\RQDFXOWXUHGULYHQ
PRUHHPHUJHQWDSSURDFKWRGHYHORSDMRLQWSURMHFWYLVLRQDQG
EX\LQ IRU GHYHORSPHQW SURMHFWV WKDW UHOLHV RQ VWURQJ FURVV
IXQFWLRQDO LQWHUDFWLRQV DQG VXEWOH FRQWURO WKURXJK
PDQDJHPHQW DQG VWDNHKROGHU DJUHHPHQW  7KLV LQIRUPDO
SURFHVVLVVXLWDEOHDQGPRUHFRPPRQO\DSSOLHGIRUWKHIURQW
HQGRIUDGLFDOQHZSURGXFWLQQRYDWLRQV>@±>@
2QH LPSRUWDQWREVHUYDWLRQRI UHVHDUFKHUV LV WKDWVRPHRI
WKH IURQWHQG IX]]LQHVV DVVRFLDWHG ZLWK UDGLFDOO\ QHZ
SURGXFWVDSSHDUVWRFDUU\RYHULQWRODWHUSURGXFWGHYHORSPHQW
VWDJHV9HU\]HU>@ILQGVWKDWSURGXFWGHYHORSPHQWWHDPVLQ





DQGPDUNHW DVVHVVPHQW ZLOOQHFHVVDULO\ ODJ VOLJKWO\EHKLQG
WKH GHVLJQ DQG IRUPDWLYH SURWRW\SLQJ VWHSV WKDW ZRXOG
QRUPDOO\SUHFHGH9HUZRUQHWDO>@ILQGWKDWLQUDGLFDOQHZ
SURGXFWV WKHUH DUH ORZHU OHYHOV RI FODULW\ RQ FRPSHWLWRUV
PDUNHW VL]H DQG FXVWRPHU SULFH VHQVLWLYLW\ HYHQ DIWHU WKH
SURMHFW LVDSSURYHG>@ $OVR/HZLVHWDO >@ LQYHVWLJDWH
SURMHFW PDQDJHPHQW VW\OHV DQG SURMHFW XQFHUWDLQW\ ZLWKLQ D
VLQJOHFRPSDQ\IURPVL[PRQWKVDIWHUSURMHFWVWDUWWRSURMHFW
FRPSOHWLRQ 'HVSLWH DOO KDYLQJ FOHDUHG IURQWHQG HYDOXDWLRQ
ZLWKLQWKHVDPHRUJDQL]DWLRQWKHSURMHFWVGLIIHUJUHDWO\ZLWK
UHJDUG WR XQFHUWDLQW\ OHYHOV LQ ODWHU VWDJHV RI SURGXFW
GHYHORSPHQW

B. Organizational Ambidexterity  
2UJDQL]DWLRQDO WKHRU\ KDV ORQJ EHHQ LQWHUHVWHG LQ VR
FDOOHG DPELGH[WHULW\ ZKLFK HQDEOHV FRPSDQLHV WR KRQH DQG
H[SORLW DQ H[LVWLQJ NQRZOHGJH EDVH DV ZHOO DV WR H[SORUH
LQQRYDWLYHRSSRUWXQLWLHVWKDWEXLOGRQGLIIHUHQWFRPSHWHQFLHV
([SORLWDWLRQ LQLWLDWLYHV DUH ORRNLQJ IRU VROXWLRQV LQVLGH WKH
H[LVWLQJ WHFKQRORJLHV DQG IRU WKH H[LVWLQJ PDUNHW DQG
WKHUHIRUH DUH PRUH OLNHO\ WR KDYH SUHGLFWDEOH UHWXUQ RQ
LQYHVWPHQW  7KH\ LQFUHDVH WKH ILW DQG DOLJQPHQW RI WKH
RUJDQL]DWLRQ ZLWK WKH HYROXWLRQDU\ FKDQJHV LQ WKH PDUNHW
HJ E\ ORZHULQJ FRVWV RU PRGLI\LQJ SURGXFW RIIHULQJV WR
DFFRPPRGDWH QHZ FXVWRPHU UHTXLUHPHQWV ,Q FRQWUDVW
H[SORUDWLRQ LQLWLDWLYHV DUH VHHNLQJ VROXWLRQV EH\RQG WKH
FRPSDQ\
V H[LVWLQJ WHFKQRORJLHV RU PDUNHWV  7KH\ DUH
YDJXHU OHVV FHUWDLQ DQG VORZHU WR SURGXFH UHVXOWV EXW JLYH
QHZFRPSHWHQFLHVWRWKHRUJDQL]DWLRQWKDWDOORZVLWFRQIURQW
WKH UHYROXWLRQDU\FKDQJHV LQ WKHEXVLQHVVHQYLURQPHQW VXFK
DVPDUNHWVKLIWVDQGWKHHPHUJHQFHRIGLVUXSWLYHWHFKQRORJLHV
>@±>@ $PELGH[WHULW\ LV D SUHUHTXLVLWH IRU FRPSHWLWLYH
VXFFHVVZKHQEXVLQHVVHQYLURQPHQWVDUHQHLWKHUVORZWRHYHU
FKDQJH RU VR YRODWLOH WKDW NQRZOHGJH TXLFNO\ EHFRPH
REVROHWH ,Q WKH ILUVW FDVH KHDY\ HPSKDVLV RQ H[SORLWDWLRQ
SDLUHG ZLWK DQ LQFUHPHQWDO JURZWK RI WKH NQRZOHGJH EDVH




7KH OLWHUDWXUH JHQHUDOO\ DJUHHV WKDW H[SORLWDWLRQ DQG
H[SORUDWLRQ UHTXLUH GLIIHUHQW VWUXFWXUHV SURFHVVHV
PDQDJHPHQW VW\OHV FXOWXUHV YDOXHV DQG HYHQ PHDVXUHV RI
VXFFHVV >@ >@ >@ >@DQG WKDWRUJDQL]DWLRQV W\SLFDOO\
HPSKDVL]HRQHDVSHFWRYHUWKHRWKHU3URMHFWVWKDWGRQRWILW
WKH SUHIHUUHG PRGHO HLWKHU DUH QRW DSSURYHG DW DOO PRUSKHG
LQWR D GLIIHUHQW PRUH IDPLOLDU SURMHFW W\SH RU GHIXQGHG
GXULQJ H[HFXWLRQ 7DEOH  DGDSWHG IURP *RYLQGDUDMDQ 	
7ULPEOH >@KLJKOLJKWV WKHNH\GLIIHUHQFHVEHWZHHQ W\SLFDO






























%HFDXVH RI WKHVH GLIIHUHQFHV RUJDQL]DWLRQDO WKHRU\
IUHTXHQWO\ SURSRVHV WR VHSDUDWH H[SORLWDWLRQ DQG H[SORUDWLRQ
LQVSDFHRUWLPH,QWKHFDVHRIVWUXFWXUDOGLIIHUHQWLDWLRQWKHVH
DFWLYLWLHVRFFXU WKURXJK WZRRUPRUHVHSDUDWHRUJDQL]DWLRQDO
XQLWV VXFK DV D FHQWUDO UHVHDUFK RUJDQL]DWLRQ D VSLQRII
FRPSDQ\ RU DQ H[WHUQDO GHVLJQ ILUP IRU H[SORUDWLRQ DQG
SURGXFWIRFXVHG GHYHORSPHQW IRU H[SORLWDWLRQ >@ >@
>@ 7KLV VHSDUDWLRQ HQDEOHV WKH RUJDQL]DWLRQ WR SODQ OHDG
DQG HYDOXDWH H[SORUDWLRQ DQG H[SORLWDWLRQ WHDPV ZLWK
GLIIHUHQW VW\OHV DQG PHWKRGV ZKLOH XVLQJ DSSURSULDWH
LQGLYLGXDOV DQG PDQDJHUV IRU HDFK $ VHSDUDWLRQ LQ WLPH
RFFXUV ZKHQ WKH RUJDQL]DWLRQ SUDFWLFHV H[SORLWDWLRQ RU
H[SORUDWLRQ IRU VRPH SHULRG RI WLPH DQG WKHQ VZLWFKHV LWV
HPSKDVLVDQGDFWLYLWLHV WR WKHRWKHUSUDFWLFH>@ >@>@
>@7KLVSURFHVVRIWUDQVLWLRQLQJLVVRPHWLPHVFKDUDFWHUL]HG
DVSXQFWXDWHGHTXLOLEULXP
7KH RUJDQL]DWLRQDO VHSDUDWLRQ RI H[SORLWDWLRQ DQG





WRR IDU IURP ZKDW WKH PDUNHW DFFHSWV  &RPSDQLHV PD\
WKHUHIRUH QRW ZDQW WR VHSDUDWH FXWWLQJHGJH WHFKQRORJ\
GHYHORSPHQW IURP WKH VWURQJ SURGXFW DQG PDUNHW IRFXV WKDW
WKHLU EXVLQHVV XQLWV FDQ SURYLGH  7KH GHPLVH RI FHQWUDO
UHVHDUFKODEVVXFKDV;HUR[3DUFDQG%HOO/DEVVSHDNVWRWKLV
SUREOHP 3DUWLFXODUO\ VPDOOHU RUJDQL]DWLRQV PD\ DOVR ILQG
VHSDUDWLRQ WR EH LPSUDFWLFDO LI WKH\ GR QRW KDYH HQRXJK
HQJLQHHUV DQG VFLHQWLVWV WR VWDII DQG FRQVLVWHQWO\ HPSOR\ D
VHSDUDWH UHVHDUFK RUJDQL]DWLRQ 7KH\ PD\ DOVR KDYH OLWWOH
GXSOLFDWLRQ RI VNLOOV DPRQJ WKHLU HPSOR\HHV DQG WKHUHIRUH
FDQQRWDVVLJQLQGLYLGXDOVHLWKHUWRH[SORLWDWLRQRUH[SORUDWLRQ





GHVLJQ DQG PDQXIDFWXUH RI FXVWRPHUVSHFLILF VSHFLDOW\
PDFKLQHU\  )LQDOO\ H[SORUDWLRQ LV QRW RQO\ QHFHVVDU\ LQ
WHFKQRORJ\RUSURGXFWGHYHORSPHQWEXWPD\WDNHWKHIRUPRI
SODQQLQJ DQG WHVWLQJ D QHZ VHUYLFH RIIHULQJ ORJLVWLFV
DSSURDFK RU EXVLQHVV PRGHO  ([SORUDWLRQ SURMHFWV RI WKLV
QDWXUH DUH OLNHO\ WR LQFOXGH VR PDQ\ EXVLQHVV IXQFWLRQV WKDW
VHSDUDWLRQ LV LPSRVVLEOH VKRUW RI UHFUHDWLQJ DQ HQWLUHO\
VHSDUDWHRUJDQL]DWLRQ
,Q UHVSRQVH WR WKH FKDOOHQJHV RI VHSDUDWLRQEDVHG
DSSURDFKHV WR DPELGH[WHULW\ RUJDQL]DWLRQDO WKHRU\
LQFUHDVLQJO\ HPSKDVL]HV WKH FRQFHSW RI LQWHJUDWLRQ
,QWHJUDWLRQUHIHUVWRWKHGHJUHHWRZKLFKWKHLQGLYLGXDOVZKR
DUH UHVSRQVLEOH IRU H[SORUDWLRQ DQG H[SORLWDWLRQ RUJDQLFDOO\
UHODWHWRHDFKRWKHUDQGWUDQVIHUNQRZOHGJHLQIRUPDWLRQDQG
H[SHULHQFH >@ >@ >@ >@ ,Q LWV H[WUHPH IRUP
LQWHJUDWLRQ RFFXUV E\ FKDUJLQJ LQGLYLGXDOV ZLWK ERWK
H[SORUDWLYH DQG H[SORLWDWLYH DFWLYLWLHV DW WKH VDPH WLPH
:KLOHSHRSOHDUHXQOLNHO\ WRHTXDOO\H[FHO DWERWKDFWLYLWLHV
>@ LW DSSHDUV WKDW PRVW LQGLYLGXDOV FDQ SHUIRUP
DPELGH[WURXVO\ WR VRPH H[WHQW +RZHYHU KDYLQJ
DPELGH[WURXV LQGLYLGXDOV GRHV QRW PDNH DQ RUJDQL]DWLRQ
DPELGH[WURXV >@$VXSSRUWLYHRUJDQL]DWLRQDOFRQWH[WZLWK
VWURQJ VRFLDO VXSSRUW DQG SHUIRUPDQFH PDQDJHPHQW >@ LV
QHHGHG DV DUH GHQVH VRFLDO UHODWLRQV >@ 6RPH RI WKH
LQWHJUDWLRQ DSSHDUV WR EH DFKLHYHG WKURXJK SURMHFW
PDQDJHPHQW GHFHQWUDOL]HG GHFLVLRQ PDNLQJ VXFK DV
HPSRZHUHG SURMHFW WHDPV DSSHDU WR LPSURYH H[SORUDWLYH
LQQRYDWLRQ ZLWKRXW QHJDWLYH LPSDFWV RQ H[SORLWDWLRQ DQG D
IRUPDOL]DWLRQRIGHFLVLRQPDNLQJWKURXJKVWDQGDUGSURFHVVHV
DQG PDQXDOV LPSURYHV H[SORLWDWLRQ ZLWKRXW KDUPLQJ
H[SORUDWLRQ >@ 0RUHRYHU SURMHFW WHDPV LQ FRPSOH[
SURMHFWVDSSHDUWRDFKLHYHWHPSRUDOVHSDUDWLRQRQWKHSURMHFW
OHYHOUDWKHUWKDQRQWKHOHYHORIRUJDQL]DWLRQDOXQLWVDVWKH\
³F\FOH´ WKURXJK SKDVHV RI H[SORUDWLRQ DQG SODQQLQJ ZKHQ
WKH\VWDUWZRUNLQJRQQHZZRUNEUHDNGRZQVWUXFWXUH LWHPV
DQG H[HFXWLRQ DQG H[SORLWDWLRQ ZKHQ WKH\ H[HFXWH RQ WKHVH
SODQV>@

C. Project Management  
7KH PRVW FRPPRQ DSSURDFK WR RUJDQL]LQJ QHZ SURGXFW
GHYHORSPHQWSURMHFWVLVDOLQHDUSURFHVVPRGHOZLWKGHFLVLRQ
SRLQWVWKDWVHSDUDWHVHTXHQWLDOSKDVHVLQDSURMHFW¶VOLIHF\FOH
VXFK DV WKH 6WDJH*DWH0RGHO LOOXVWUDWHG LQ )LJXUH  7KH
SURFHVV LV DGDSWHG IURP LWV ILUVW JHQHUDWLRQ SUHGHFHVVRU
DSSURDFK GHYHORSHG E\ 1$6$
V 333 SKDVHG SURMHFW
SODQQLQJLQHDUO\VE\DGGLQJDPRQJRWKHUVDVWURQJ
FXVWRPHU IRFXV DQG FURVVIXQFWLRQDOLW\ ,W WKXV VKDUHV WKH
VDPH URRWV DV WKH SURMHFW IUDPHZRUN SURPRWHG E\ 30,
3URMHFW0DQDJHPHQW ,QVWLWXWHDQGJOREDOO\XVHGE\SURMHFW
PDQDJHPHQW SURIHVVLRQDOV 7KH WZR IUDPHZRUNV KRZHYHU
DUHQRWLGHQWLFDO)LJXUHPDSV6*SKDVHVWRSURZDJDLQVW
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(DFK SURMHFW SKDVH LV FKDUDFWHUL]HG E\ LWV HPSKDVLV RQ
SDUWLFXODU SURMHFW PDQDJHPHQW SURFHVVHV VRFDOOHG SURFHVV




PDQDJHPHQW IUDPHZRUN D GHYHORSPHQW SURMHFW LV W\SLFDOO\
FRQVLGHUHG FRPSOHWH ZKHQ WKH SURGXFW LV KDQGHG RII WR
PDQXIDFWXULQJ
7DEOHFRPSDUHVNH\DFWLYLWLHVDQGLQVWUXPHQWVRI6*DV
GHVFULEHG LQ WKH QHZ SURGXFW GHYHORSPHQW OLWHUDWXUH WR WKH
NH\SURFHVVHVDVGHILQHGE\30,¶VVWDQGDUGV1RWDEO\ERWK















 3URGXFW DQG 3URMHFW 'HILQLWLRQ WDUJHW PDUNHW SURGXFW FRQFHSW
SURGXFW DWWULEXWHV DQG IHDWXUHV YDOXH SURSRVLWLRQ DQG SRVLWLRQLQJ
HQJLQHHULQJUHTXLUHPHQWVDQGKLJKOHYHOVSHFV
 3URMHFW MXVWLILFDWLRQ DQG DOLJQPHQW ZLWK VWUDWHJ\ 	 SRUWIROLR
%XVLQHVVDQDO\VLVILQDQFLDODQDO\VLVULVNDVVHVVPHQW
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7KH 6* IUDPHZRUN SXWV KHDY\ HPSKDVLV RQ WKH
SULRULWL]DWLRQ DQG VHOHFWLRQ RI QHZ SURGXFW SURJUDPV IRU
ORQJHUWHUPRUJDQL]DWLRQDOJRDOV>@ZKLFKRFFXUVLQDSUH
SURMHFW VWDJH RU WKH IURQWHQG 7KLV VWDJH ZKLFK GRHV QRW
H[LVW LQ WKH 30, IUDPHZRUN LV FRQVLGHUHG WR EH FHQWUDO WR
SURGXFW GHYHORSPHQW VXFFHVV DQG RQH RI WKH NH\
FRQWULEXWLRQVRI6*PRGHOVWR13'SUDFWLFH>@
7KH 30, IUDPHZRUN RQ WKH RWKHU KDQG IROORZV WKH
FRQWURO WKHRUHWLFDO SKLORVRSK\ RI PRQLWRULQJ DQG VWHHULQJ
SURMHFW H[HFXWLRQ DJDLQVW SODQV DQG RUJDQL]HV SODQQLQJ
H[HFXWLRQDQGFRQWUROLQVHSDUDWHDQGGLVWLQFWSURFHVVJURXSV
,WPHDVXUHVSURMHFWVXFFHVVE\FRPSDULQJSURGXFWDQGSURMHFW
TXDOLW\ WLPHOLQHVV EXGJHW FRPSOLDQFH DQG GHJUHH RI
FXVWRPHU VDWLVIDFWLRQ DJDLQVW VHW WDUJHWV 30%2. ,W DOVR
GHVFULEHVWKHUROHRIWKHSURMHFWPDQDJHUVDVPRQLWRULQJDQG
FRQWUROOLQJ WKH ZRUN RI SURGXFLQJ WKH SURGXFWV VHUYLFHV RU
UHVXOWVWKDWWKHSURMHFWZDVXQGHUWDNHQWRSURGXFH7KLVYLHZ
LV VRPHZKDW DW RGGV ZLWK WKDW RI 13' VFKRODUV ZKR
HPSKDVL]HWKDW³6WDJH*DWHLVQRWDQGQHYHUZDVLQWHQGHGWR
EH D FRQWURO PHFKDQLVP´ > S @ WKDW DOORZV
PDQDJHPHQW WR PDQDJH SURMHFWV RQ D PLFUR OHYHO VXFK DV
WLPHOLQHV VWDIILQJ OHYHOV EXGJHWV RU FRVWV 7KH 13'
OLWHUDWXUH WKHUHIRUH FRQFHSWXDOL]HV 6* DV D ³EXVLQHVV´ RU
³PDFUR´ SURFHVV WKDW LV EURDGHU LQ VFRSH WKDQ SURMHFW
PDQDJHPHQW EXW VKRXOG EH FRPELQHG ZLWK SURMHFW
PDQDJHPHQWRQWKHPLFUROHYHOGXULQJGHYHORSPHQWWHVWLQJ
DQGODXQFK>@>@6LPLODUDVVHVVPHQWVFDQDOVREHIRXQG
LQ WKH SURMHFW PDQDJHPHQW OLWHUDWXUH )RU H[DPSOH D 
VWXG\FRQFOXGHVWKDWSURMHFWPDQDJHPHQWZKLOHDSSOLFDEOHWR
QHZSURGXFWGHYHORSPHQWSURYLGHV³LQFRPSOHWHSHUVSHFWLYHV
RQ 13'´ DQG WKHUHIRUH QHHGV WR EH DSSOLHG LQ FRPELQDWLRQ
ZLWK 13' DSSURDFKHV >@ $ UHFHQW HPSLULFDO VWXG\ >@
FRQILUPV WKLV DVVHVVPHQW SURMHFW PDQDJHPHQW SUDFWLFHV LI
XVHG RQ WKHLU RZQ IDLO WR GHOLYHU SRVLWLYH UHVXOWV ZKHQ
LQQRYDWLYHQHVV LV KLJK 6* KDV D SRVLWLYH HIIHFW RQ ERWK
LQFUHPHQWDO DQG UDGLFDO SURGXFW GHYHORSPHQW HIIRUWV 7KLV
HIIHFW LV UHLQIRUFHG ZKHQ 30 SUDFWLFHV DUH DSSOLHG ZLWKLQ D
6*IUDPHZRUNLQDFRPSOHPHQWDU\IDVKLRQ

D. Project management approaches for high uncertainty 
projects 
7KH SURGXFW LQQRYDWLRQ DQG WKH SURMHFW PDQDJHPHQW
OLWHUDWXUHKDYHORQJDWWHPSWHGWRFKDUDFWHUL]HSURMHFWFRQWH[WV
ZLWK UHJDUG WR KRZ PXFK XQFHUWDLQW\ WKH\ LQWURGXFH WR WKH
SURMHFW 8QFHUWDLQW\ FDQ H[LVW ZLWK UHJDUG WR PDUNHWLQJ DQG
WHFKQRORJ\DVSHFWVRI WKHSURGXFWHJZKDWFXVWRPHUQHHGV
WRDGGUHVVDQGZKDWWHFKQLFDOVROXWLRQVWRLPSOHPHQWDVZHOO
DV ZLWK UHJDUG WR WKH KRZ PDUNHWV WHFKQRORJLHV DQG WKH
JHQHUDO EXVLQHVV HQYLURQPHQW ZLOO HYROYH LQ WKH IXWXUH
0RUHRYHU DSSURSULDWH UHVRXUFH DOORFDWLRQV WR SURMHFWV DQG
ZLWKLQSURMHFWVDUHDOVRXQFHUWDLQ>@
0RVW VWXGLHV IRFXV RQ what LV XQFHUWDLQ PDUNHWV
WHFKQRORJLHV HQYLURQPHQWV HWF DQG GR QRW IXUWKHU
FRQFHSWXDOL]H why XQFHUWDLQW\ RFFXUV 6RPH DXWKRUV
XQGHUVWDQG XQFHUWDLQW\ DV DQ REMHFWLYH ODFN RI LQIRUPDWLRQ
WKDW FDQ EH KHDOHG E\ JDWKHULQJ DGGLWLRQDO LQIRUPDWLRQ XQWLO
RQO\ ³UHVLGXDO´ >@ XQFHUWDLQW\ UHPDLQV 7KLV XQDYRLGDEOH
XQFHUWDLQW\ IRU ZKLFK QR LQIRUPDWLRQ LV DYDLODEOH LV
UHODWLYHO\ VWUDLJKWIRUZDUG WR PDQDJH WKURXJK WUDGLWLRQDO ULVN
PDQDJHPHQW DUHDV RI XQFHUWDLQW\ DUH GRFXPHQWHG DVVHVVHG
ZLWKUHJDUGWRWKHLUOLNHOLKRRGRIRFFXUUHQFHDQGWKHVHYHULW\
RI FRQVHTXHQFHV DQGDGGUHVVHGZLWKYDULRXV ULVNPLWLJDWLRQ
VWUDWHJLHV7KHXQGHUO\LQJQRWLRQRI WKHVHDSSURDFKHV LV WKDW
GHFLVLRQPDNHUV IXQGDPHQWDOO\ XQGHUVWDQG KRZ SURMHFW
HOHPHQWVDQG WKHSURMHFWHQYLURQPHQWDUH OLQNHG7KH\PD\
IRU H[DPSOH NQRZ WKDW DZHDNHUGROODU DIIHFWVSURMHFW FRWV
EXWWKH\GRQRWNQRZWKHGROODUH[FKDQJHUDWHDWWKHWLPHWKDW
SD\PHQWVFRPHGXH2WKHUDXWKRUV>@>@KRZHYHUSRLQW
RXW WKDWXQFHUWDLQW\ LV SHUFHSWXDO ,W H[LVWVZKHQDGHFLVLRQ
PDNHULVXQDEOHWRIXOO\XQGHUVWDQGWKHUHODWLRQVKLSVEHWZHHQ
SURMHFW HOHPHQWV 0LOLNHQ GLIIHUHQWLDWHV VWDWH XQFHUWDLQW\
LQDELOLW\ WR SUHGLFW WKH IXWXUH VWDWH RI D YDULDEOH HIIHFW
XQFHUWDLQW\ LQDELOLW\ WR MXGJH WKH LPSDFW RI D FKDQJLQJ
YDULDEOHDQGUHVSRQVHXQFHUWDLQW\ODFNRILQIRUPDWLRQDERXW
UHVSRQVH DFWLRQV DQG WKHLU HIIHFWV 7KHVH XQFHUWDLQWLHV
SUHFOXGH WKH GHFLVLRQPDNHU IURP XVLQJ WUDGLWLRQDO ULVN
PDQDJHPHQWDSSURDFKHV7KH\SHUVLVWEHFDXVHWKHVLWXDWLRQLV
VR QRYHO HJ PDUNHWV ZLWK HQWLUHO\ QHZ XVDJH SDWWHUQV
HPHUJLQJ WHFKQRORJLHVandVRFRPSOH[ WKDW LW LV LPSRVVLEOH
IRU WKH GHFLVLRQPDNHU WR DUWLFXODWH UHOHYDQW YDULDEOHV DQG
WKHLU IXQFWLRQDO UHODWLRQVKLSV >@ >@ 7KLV VLWXDWLRQ LV
FKDUDFWHUL]HG DV DPELJXLW\ >@ XQIRUHVHHDEOH XQFHUWDLQW\
>@ 8QN 8QNV RU 8QNQRZQ 8QNQRZQV >@ RU ³GHHS
XQFHUWDLQW\´>@,WLVDUHVXOWRIODFNRILQIRUPDWLRQDVZHOO
DVWKHSHUVLVWHQFHRIVRFDOOHG³UXJJHG´SURMHFWODQGVFDSHVLQ
ZKLFK DGMDFHQW SRLQWV RI SURMHFW SHUIRUPDQFH DUH ORRVHO\
UHODWHG >@ DQG SURMHFW LQWHUGHSHQGHQFLHV FDXVH D VPDOO
FKDQJHV LQRQHSURMHFW HOHPHQW WR UHVXOW LQ ODUJH FKDQJHV LQ
RYHUDOO SURMHFW SHUIRUPDQFH $ FRPPRQ DQDORJ\ IRU WKLV
SKHQRPHQRQ LV VHDUFK LQ D JHRJUDSKLFDO UHJLRQ ,Q SURMHFWV
ZLWK ODFN RI LQIRUPDWLRQ EXW ZLWKRXW XQN XQNV SURMHFW
PDQDJHUVNQRZZKHUH WKHSRLQWRIEHVWSURMHFWSHUIRUPDQFH
LVEHFDXVH WKHRQHSHDN LQ WKH UHJLRQ LVFOHDUO\YLVLEOH IURP
HYHU\ZKHUH VLPLODUO\ WR WKH YLHZ RI 0RXQW +RRG IURP WKH
SODLQV RI WKH :LOODPHWWH 9DOOH\ 3URMHFW PDQDJHPHQW SODQV
DLPIRU WKHSHDNDQGSODQ IRU ULVNV WKDWFDQRFFXUDORQJ WKH
ZD\,QXQFHUWDLQSURMHFWVPDQDJHUVDUHRSHUDWLQJLQGHHSIRJ
DQGFDQQRWVHHWKHSHUIRUPDQFHSHDNRUSHDNV+RZHYHUWKH\
FDQVHHD OLWWOHELWRI URDG LQ IURQWRI WKHPDQGFDQVHH LI LW
VORSHV XSZDUG RU GRZQZDUGV ,Q D QRQUXJJHG ODQGVFDSH
FRQVLVWHQWO\PRYLQJIRUZDUGRQDURDGZLWKDQXSZDUGVORSH
ZLOO HYHQWXDOO\ FDXVH WKH SURMHFW WR JHW WR RU YHU\ QHDU WKH
SHUIRUPDQFH SHDN ,Q D UXJJHG ODQGVFDSH KRZHYHU WKH
SURMHFW PD\ HQG RQ D UHODWLYHO\ VPDOO ORFDO SHDN IDU DZD\
IURPWKHKLJKHVWSHDN
%XLOGLQJ RQ UHFRPPHQGDWLRQV WKH SURMHFW PDQDJHPHQW
DQGWKHQHZSURGXFWGHYHORSPHQWOLWHUDWXUH>@LGHQWLI\WZR
VWUDWHJLHV WR FRPSOHPHQW WUDGLWLRQDO ULVN PDQDJHPHQW IRU
FDVHV RI XQN XQNV QDPHO\ WULDODQGHUURU OHDUQLQJ DQG
VHOHFWLRQLVP$UHYLHZRISURMHFWPDQDJHPHQWIUDPHZRUNVLQ
SURGXFW LQQRYDWLRQ PDQDJHPHQW E\ 6SHUU\ DQG -HWWHU >@
DOVR LGHQWLILHV WKHVH WZR IXQGDPHQWDO FRQFHSWV DORQJVLGH
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UHFXUVLYH DQG HYROYLQJ DSSURDFKHV WKDW DUH GLVFXVVHG DV
GHVFULSWLYHIUDPHZRUNVLQWKHOLWHUDWXUHVHH7DEOHDGDSWHG
IURP>@
7ULDODQGHUURU OHDUQLQJ EXLOGV RQ H[SHULPHQWDWLRQ E\
LQWURGXFLQJ DQ HDUO\YHUVLRQRI WKHSURGXFW WR WKH FXVWRPHU
7KH H[SHULPHQW FDQ WDNH WKH IRUP RI DSURGXFW FRQFHSW WHVW
HJ EDVHG RQ FRQFHSW GHVFULSWLRQV RU SURWRW\SHV EXW DOVR
VDOHV RI D IXQFWLRQDO HDUO\ SURGXFW YHUVLRQ 7HVWV FDQ DOVR
SHUWDLQ WR FULWLFDO EXVLQHVV PRGHO HOHPHQWV ,Q
HQWUHSUHQHXUVKLS SUDFWLFH H[SHULPHQWV DUH LQFUHDVLQJO\
FKDUDFWHUL]HG E\ 0LQLPXP 9LDEOH 3URGXFW 093 7HVWLQJ
ZKLFK DLPV DW JDLQLQJ PDUNHW YDOLGDWLRQ EHIRUH LQYHVWPHQWV
DUH PRXQWHGRQ VFDOLQJ WKHEXVLQHVV ,Q WKLV FRQWH[W 093V
DUH RIWHQ PRFNXSV RI VRIWZDUH HFRPPHUFH RIIHULQJV RU
ODQGLQJ SDJHV RI IXWXUH FRPSDQLHV &XVWRPHUV GHPRQVWUDWH
WKHLU ZLOOLQJQHVV WR DFFHSW WKH SURGXFW HLWKHU E\ EX\LQJ WKH
RIIHULQJGHVSLWHLWVOLPLWHGIHDWXUHVHWRUE\DWWHPSWLQJWREX\
WKH IXWXUH SURGXFW DQG PDNLQJ VRPH NLQG RI HDUO\ VWDJH
FRPPLWPHQW HJ SUHRUGHULQJ RU OHDYLQJ WKHLU HPDLO WR
UHFHLYH IXUWKHU QRWLFH ZKHQ WKH RIIHULQJ ZLOO EHFRPH
DYDLODEOH ,Q WKH FRQWH[W RI H[WUHPH SURJUDPPLQJ ;3
H[SHULPHQWDWLRQ WDNHV WKH IRUP RI EXLOGLQJ SURGXFWV
LWHUDWLYHO\WKURXJKDQXPEHURIVKRUWIHHGEDFNF\FOHVDILUVW
SURGXFW UHOHDVH LV GHVLJQHG WR IXOILOO FXVWRPHUV¶ YHU\ EDVLF
QHHGV DQG DV D PHDQV WR REWDLQ IHHGEDFN &RPSOH[LW\ LV
DGGHG WR HDFK IROORZLQJ UHOHDVH WR DGGUHVV XQIROGLQJ
FXVWRPHU QHHGV EXW DOZD\V JXLGHG E\ WKH SULQFLSOH WR
LPSOHPHQW WKH OHDVWDPRXQWRIIHDWXUHV WKDWFDQEHH[SHFWHG
WRIXOILOOWKHH[SUHVVHGQHHG5HOHDVHVRFFXULQVKRUWLQWHUYDOV
 PRQWKV DQG SODQV VFKHGXOHV DQG VRPHWLPHV HYHQ
FRQWUDFWXDODJUHHPHQWVSHUWDLQWRWKHZRUNUHTXLUHGXQWLOWKH
QH[W UHOHDVH UDWKHU WKDQHYHU\WKLQJ WKDWQHHGV WREHGRQH WR
FRPSOHWH WKH SURMHFW ([SHULPHQWDWLRQEDVHG DSSURDFKHV DUH
GLIIHUHQWLQZKDWWKH\WHVWUDQJLQJIURPHQWLUHEXVLQHVVLGHDV
WRVSHFLILFIXQFWLRQDODVSHFWVRIDVRIWZDUHSURGXFWEXWWKH\
DOO DUH FKDUDFWHUL]HG E\ WKH XVH RI ERXQGDU\ REMHFWV WR
IDFLOLWDWHKLJKTXDOLW\IHHGEDFNIURPUHDOZRUOGFXVWRPHUV
6HOHFWLRQLVPFKDUDFWHUL]HVDVWUDWHJ\RISXUVXLQJPXOWLSOH




WR DSSO\ HYROXWLRQDU\ SUHVVXUH 7KH ODWWHU WDNHV WKH IRUP RI
FOHDUGHFLVLRQSRLQWVDQGZLWKGUDZDORIUHVRXUFHVWRIRUFHWKH
VHOHFWLRQRIWKHEHVWDYDLODEOHVROXWLRQDQGWKHHQGRIDOORWKHU
WULDOV >@  3KDUPDFHXWLFDO FRPSDQLHV IRU H[DPSOH RIWHQ
IXQGUHVHDUFKRIGLIIHUHQWWDUJHWPROHFXOHVIRUDGGUHVVLQJWKH
VDPH PHGLFDO SUREOHP LQ RUGHU WRKDYHEDFNXS LI WKHLU OHDG
PROHFXOH IDLOV >@  7KH SUDFWLFH RI VHWEDVHG GHVLJQ DW
7R\RWD IROORZV WKH VDPH SULQFLSOH GLIIHUHQW IXQFWLRQDO
JURXSV SDUWLFLSDWLQJ LQ WKH GHYHORSPHQW SURFHVV HJ
PHFKDQLFDO GHVLJQ DQG PDQXIDFWXULQJ SXUVXH VHYHUDO
VROXWLRQV LQ SDUDOOHO DQG FRPPXQLFDWH WKHP WR WKH RWKHU
IXQFWLRQDO JURXSV 7KH JURXSV WKHQ LGHQWLI\ ZKLFK VROXWLRQV
LQHDFKVHWDUHDOVRLQWKHIHDVLEOHVHWRIWKHRWKHUJURXSVDQG




$ TXHVWLRQ RI IXQGDPHQWDO LPSRUWDQFH LV WKH VSHFLILF
FRQWH[W XQGHU ZKLFK WULDODQGHUURU DQG VHOHFWLRQLVP VKRXOG
EH XVHG 6RPPHU DQG /RFK PRGHO YDULRXV VFHQDULRV DQG
FRQFOXGH WKDW WULDODQGHUURU OHDUQLQJ LV VXSHULRU WR
VHOHFWLRQLVP IRU DOO EXW RQH VFHQDULR LQ ZKLFK WKH
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XQIRUHVHHDEOHXQFHUWDLQW\RIWKHSURMHFWLVFDXVHGE\LWVPDQ\
LQWHUGHSHQGHQFLHV UDWKHU WKDQ LWV VKHHU VL]H DQG LQ ZKLFK
WKHUHDUHFUHGLEOHWULDOVIRUWUXHPDUNHWSHUIRUPDQFH>@

E. Summary of the state-of-the-art 
7KH OLWHUDWXUH RQ SURGXFW LQQRYDWLRQ PDQDJHPHQW
UHYLHZHGDERYHDFNQRZOHGJHVDQHHGIRUWDUJHWHGIOH[LELOLW\
)RUWKHPRVWSDUWLWDVVXPHVWKDWWKLVFDQEHDFKLHYHGZLWKLQ
WKH SRSXODU SKDVHJDWHDSSURDFK E\ DGDSWLQJ WKH OHQJWK RI
VWDJHV WKHQDWXUHRI WKHGHOLYHUDEOHVDQGWKHUHYLHZFULWHULD
WR HDFK SURMHFW
V SDUWLFXODU QHHGV 0RUHRYHU ZLWKLQ HDFK
SKDVHSURMHFWPDQDJHUVDUHIUHHWRFKRRVHKRZWKH\ZDQWWR
DSSURDFKWKHWDVNVDQGFDQIRUH[DPSOHFKRVHWULDODQGHUURU
RU VHOHFWLRQLVP ,Q WKH IURQWHQG SUDFWLWLRQHUV RIWHQ UHO\ RQ
LQIRUPDO DSSURDFKHV WKDW HYROYH DV WKH SURMHFWV XQIROGV
ZKHUHDV JDWHG SURMHFW PDQDJHPHQW IUDPHZRUNV DUH
UHFRPPHQGHG ODWHU LQ WKH GHYHORSPHQW F\FOH (YHQ WKRXJK
WKH IURQWHQG DLPV WR UHGXFH XQFHUWDLQW\ DQG SURYLGH VWDEOH
SODQV IRU WKH SURMHFW UDGLFDOO\ QHZ LQQRYDWLRQV HQFRXQWHU
KLJK OHYHO XQFHUWDLQWLHV GXULQJ SURMHFW H[HFXWLRQ ZKLFK
UHVXOWV LQ D KHDYLHU HPSKDVLV RQ SURWRW\SLQJ
H[SHULPHQWDWLRQ DQG PDNLQJ XS SODQV DV WKH SURMHFW PRYHV
DORQJ WKDQ LV WKH FDVH IRU LQFUHPHQWDO SURMHFWV :KHQ LW
FRPHV WR UDGLFDO QHZ SURGXFWV SURGXFW GHYHORSPHQW
FRQVHTXHQWO\ KDV D QHHG IRU DPELGH[WHULW\ WKURXJK
LQWHJUDWLRQ WKDW HQDEOHV WHDPV WR F\FOH EHWZHHQ H[SORUDWLYH
DQG H[SORLWDWLYH SURMHFW DFWLYLWLHV $PELGH[WHULW\ LVQ¶W WKH
UHVXOWRIDVLQJOHSUDFWLFHVEXWUHVXOWVIURPDFRPELQDWLRQRI
SURMHFW PDQDJHPHQW FXOWXUH FRPSHWHQFLHV DQG SURMHFW
PDQDJHPHQW DSSURDFKHV 2QH RI WKH SURMHFW PDQDJHPHQW
DSSURDFKHVWKDWHQDEOHVDPELGH[WHULW\LVWKHIOH[LEOHDGDSWLRQ
RIKRZDSURMHFW LVSODQQHGDQGH[HFXWHGGHSHQGHQWRQ WKH
DPELJXLW\ DQG XQFHUWDLQW\ RI WKH SURMHFW 7KH SURMHFW
PDQDJHPHQW OLWHUDWXUH KRZHYHU GRHV QRW \HW SURYLGH DQ
LQWHJUDWHG IUDPHZRUN IRU VXFK ³WDUJHWHG IOH[LELOLW\´ 7KH
IROORZLQJ VHFWLRQ WKHUHIRUH LQWURGXFHV WKH ILUVW VWDJH RI DQ






IRU WDUJHWHG IOH[LELOLW\ WKH JRDO RI WKH LQGXFWLYH UHVHDUFK
SUHVHQWHG LQ WKLV SDSHU LV WR LQYHVWLJDWH WKH QDWXUH RI
DPELJXLW\DQGXQFHUWDLQW\DVZHOODVWKHSUDFWLFDODSSURDFKHV
XVHG WR PDQDJH WKHP LQ WKH FRQWH[W RI QHZ SURGXFW
GHYHORSPHQW SURMHFWV 5HVHDUFK LV VWLOO RQJRLQJ DQG WKH
IROORZLQJ VHFWLRQV GHVFULEH LQLWLDO UHVXOWV RI WKH ILUVW WZR
UHVHDUFK VWDJHV ,Q SKDVH RQH 5	' PDQDJHUV IURP 
FRPSDQLHVZHUH LQWHUYLHZHGDQGDVNHG WRFRPPHQWRQ WKHLU
VWDQGDUG GHYHORSPHQW SUDFWLFHV DV ZHOO DV RQ VSHFLILF
SURMHFWV LQ ZKLFK WKH SURMHFW WHDP IROORZHG DQ DSSURDFK
GLIIHUHQW IURP WKH VWDQGDUG  5HVXOWV RI WKLV SKDVH LQIRUPHG
WKH LQWHUYLHZVLQSKDVH WZRGXULQJZKLFK5	'PDQDJHUV
ZLWKLQ WKH VDPH FRPSDQ\ FRPPHQWHG RQ D WRWDO RI 
SURMHFWV WKDW IROORZHG VWDQGDUG DQG QRQVWDQGDUG SURFHVVHV
3UHLQWHUYLHZVDQGDQDO\VLVRIFRPSDQ\ZHEVLWHVDQGDQQXDO
UHSRUWV ZHUH XVHG WR HQVXUH WKDW WKH FRPSDQLHV IUHTXHQWO\
ODXQFKQHZSURGXFWVZLWKYDU\LQJGHJUHHVRILQQRYDWLYHQHVV
$OOFRPSDQLHVVHOHFWHGIRUWKHUHVHDUFKDUHVPDOOWRPLGVL]H
DQQXDO UHYHQXH XS WR  PLOOLRQ GROODUV DQG RUJDQL]H
UHVHDUFK DQG GHYHORSPHQW DFWLYLWLHV ZLWKLQ WKH VDPH
RUJDQL]DWLRQDO XQLWV 7KH LQWHUYLHZ UHVSRQGHQWV KDG
UHVSRQVLELOLW\ IRU PXOWLSOH SURGXFW LQQRYDWLRQ SURMHFWV DV
PDQDJHUV RU GLUHFWRUV RI 5	' SURGXFW GHYHORSPHQW DQG
SURGXFW PDQDJHPHQW $V VXFK WKH\ ZHUH IDPLOLDU ZLWK
SURMHFWV WKDW UDQJH IURP LQFUHPHQWDO LPSURYHPHQWV DQG
SURGXFW PDLQWHQDQFH WR IXQGDPHQWDOO\ QHZ SURGXFWV DQG
SODWIRUPLQLWLDWLYHV
,QWHUYLHZV ZHUH EDVHG RQ D VHPLVWUXFWXUHG LQWHUYLHZ
SURWRFRO WKDW FRQVLVWHGRI WKUHH PDLQ SDUWV ,Q WKH ILUVW SDUW
WKHUHVSRQGHQWZDVDVNHGWRGHVFULEHWKHVWDQGDUGSURFHVVRU
VWDQGDUGSURFHVVHVWKHLURUJDQL]DWLRQHPSOR\VIRUPDQDJLQJ
SURGXFW GHYHORSPHQW SURMHFWV 7KLV VHUYHV DV D PHDQV WR
HVWDEOLVKDEDVHOLQHXQGHUVWDQGLQJRIFRPSDQ\SUDFWLFHVDQG
SXW UHVSRQGHQWVDWHDV\E\DFNQRZOHGJLQJWKDW WKHFRPSDQ\
XVXDOO\ IROORZV D UDWLRQDO VWUXFWXUHG DSSURDFK 7KH VHFRQG
SDUW RI WKH LQWHUYLHZ XVHV HSLVRGLF LQWHUYLHZLQJ DQG DVNV
UHVSRQGHQWVWRUHFDOODSDVWSURMHFWWKDWKDVGHYLDWHGIURPWKLV
EDVHOLQH SURFHVV  7KH UHVSRQGHQW GHVFULEHV WKH UHDVRQV IRU
WKH GHYLDWLRQ WKH ZD\ LQ ZKLFK WKH SURMHFW XQIROGHG WKH
SHRSOHLQYROYHGDQGWKHSURMHFWRXWFRPHV+HRUVKHLVDOVR
DVNHG WR FKDUDFWHUL]H WKH SURMHFW XQFHUWDLQW\ DQG WKH SURMHFW
PDQDJHPHQW DSSURDFK E\ VHOHFWLQJ GHVFULSWLYH VWDWHPHQWV
IURPDOLVWRIRSWLRQVDQGWRVKRZWKHXQFHUWDLQW\OHYHORIWKH
SURMHFW RQ D JUDSK  )RU H[DPSOH D SURMHFW LV LGHQWLILHG WR
KDYH µPHGLXP WR ORZ¶ WHFKQRORJ\ XQFHUWDLQW\ ZKHQ WKH
UHVSRQGHQWDJUHHVZLWKWKHVWDWHPHQWWKDWDWWKHRQVHWRIZH
KDG D JRRG XQGHUVWDQGLQJ RI WKH WHFKQRORJ\ ZLWK RQO\ IHZ
XQFHUWDLQWLHV ,Q WKH WKLUG SDUW RI WKH LQWHUYLHZ UHVSRQGHQWV
DUH DVNHG WR UHFDOO DQRWKHU SURMHFW WKDW GHYLDWHG IURP WKH
EDVHOLQHSURFHVVEXWGLIIHUHGIURPWKHILUVWSURMHFW LQ WKDW LW
KDG D GLIIHUHQW RXWFRPH RU GLIIHUHQW UHDVRQV IRU QRW
HPSOR\LQJ WKH VWDQGDUG SURFHVV  7KH LQWHUYLHZV VXFK
FRQWDLQHGLQIRUPDWLRQDERXWWKHVWDQGDUGSURFHVVDQGDWOHDVW
WZR GLIIHUHQW SURMHFWV WKDW GLG QRW IROORZ WKLV SURFHVV $OO
LQWHUYLHZV ZHUH UHFRUGHG DQG WZR UHVHDUFKHUV ZURWH WKHLU
ILHOGQRWHVDQGLQWHUYLHZVXPPDULHVVHSDUDWHO\

A. Preliminary results of phase 1 
7KHPDQDJHUV LQ WKHSKDVH LQWHUYLHZV DOO UHSRUWHG WKDW
WKHLU FRPSDQLHV HPSOR\ D OLQHDU SURGXFW GHYHORSPHQW
SURFHVV ZKLFK ZDV IUHTXHQWO\ UHIHUUHG WR DV µ6WDJH*DWH¶
7KLV SURFHVV LV XVHG DV D VWDQGDUG WR PDQDJH SURMHFWV ZLWK
GLIIHUHQWGHJUHHVRI LQQRYDWLRQ UDQJLQJ IURP IXQGDPHQWDOO\
QHZ SURGXFW SODWIRUPV WR LQFUHPHQWDO SURGXFW XSGDWHV 2QH
FRPSDQ\XVHVWZRGLIIHUHQWOLQHDUSURFHVVPRGHOVIRUPDUNHW
GULYHQ GHYHORSPHQW SURMHFWV WKDW UHVSRQG WR PDUNHW
RSSRUWXQLWLHV DQG WHFKQRORJ\ GHYHORSPHQW SURMHFWV WKDW
RULJLQDWH ZLWK DQ LGHD E\ WHFKQRORJLVWV DQGRU D JDS LQ WKH
WHFKQRORJ\ URDGPDS 7KH PDUNHWGULYHQ SURMHFWV DUH
FDUHIXOO\ DQDO\]HG DQG SODQQHG XSIURQW DQG RQO\ UHFHLYH
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ZLWK OHVV IRUPDOLW\ DQG XSIURQW SODQQLQJ 7KHLU EXGJHWV DUH
W\SLFDOO\VPDOOXQGHU.
:LWKLQ WKH OLQHDU SURFHVV IUDPHZRUN WKH IURQWHQG LV
WUHDWHGDVDGLVWLQFWO\GLIIHUHQWSKDVHDQGHLWKHULQWHQWLRQDOO\
GHVLJQHGRUDWOHDVWDFFHSWHGWREHLWHUDWLYH,WLVLQWHQGHGWR
HQDEOH D OLQHDU SURMHFW PDQDJHPHQW DSSURDFK E\ UHGXFLQJ
XQFHUWDLQW\ DQG E\ SURYLGLQJ FOHDU SURMHFW VFRSHV DQG
WLPHOLQHV$OO UHVSRQGHQWVKRZHYHUKDYH UHSRUWHG WKDW WKH\
GHYLDWH IURP WKHLU FRPSDQ\¶V EDVHOLQH SURFHVV W\SLFDOO\ E\
PRYLQJ SURMHFWV WKURXJK JDWHV HYHQ WKRXJK LQIRUPDWLRQ LV
VWLOO PLVVLQJ RU E\ VNLSSLQJ UHYLHZ JDWHV DOO WRJHWKHU  7KH




GDWD LV QRW DQG ZLOO QRW EH DYDLODEOH :LWKRXW WKH GHWDLOHG
XSIURQW SODQQLQJ DVVXPHG LQ OLQHDU SURFHVV IUDPHZRUNV
WHDPVUHVRUWWRDOHDUQLQJEDVHGDSSURDFKHVIRUWKHUHPDLQGHU
RIWKHSURMHFW7KHLQWHUYLHZVGLGQRWSURYLGHVXIILFLHQWGDWD
WR GUDZ FRQFOXVLRQV DV WR KRZ WKLV SUDFWLFH LPSDFWV RYHUDOO
SURMHFW VXFFHVV  7KH\ GLG KRZHYHU FRQILUP WKDW PDQ\
LQQRYDWLRQ SURMHFWV GR QRW VWDUW ZLWK WKH GHWDLOHG XSIURQW
SODQV DQG FRQWLQJHQF\SODQV WKDW OLQHDU SURMHFW PDQDJHPHQW
IUDPHZRUNV DLP WR DFKLHYH DQG DVVXPH IRU ODWHU SURMHFW
VWDJHV,QIDFWWKH\DSSHDUWREHPRUHRIDQH[FHSWLRQWKDQD
UXOH SDUWLFXODUO\ LQ WKH FDVH RI SURGXFWV WKDW DUH QRW















5HODWLYHO\ OLQHDU IRFXVHGDW WKH
FUHDWLRQRIWZREXVLQHVVSODQV
(YROYLQJ (YROYLQJ5HFXUVLYH 6HOHFWLRQLVP SDUDOOHO FRQFHSWV
EHQFKPDUNHG DJDLQVW HDFK







6* HJ RQO\ 93 DSSURYDO
UHTXLUHG
1R OLQHDU SURFHVV IRU UDGLFDO
WHFKQRORJ\LQQRYDWLRQV







/LQHDU 6* IRU PDUNHWGULYHQ











/DFN RI GLVFLSOLQH QHZ WHDP
PHPEHU
1HZ LQIRUPDWLRQ IRUFHV UH
YLVLWLQJRIHDUOLHUSODQV
/DFN RI LQIRUPDWLRQ EXW
FRPSDQ\ IHHOV WKDW WKH
LQIRUPDWLRQ LVQ¶W DWWDLQDEOH DQG
WKHUHIRUHPRYHVIRUZDUG





7RS H[HFXWLYH ZDQWV SURMHFW LQ
UHVSRQVH WR D FRPSOHWLRQ
SURGXFW
/RZ OHYHOV RI XQFHUWDLQW\ DQG
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ZLWK UHODWLYHO\ ORZ PDUNHW
XQFHUWDLQW\ PDGH WKH IX]]\ IURQW
HQGUHODWLYHO\OLQHDU
7HFKQRORJ\ FKDOOHQJHV FDXVHG
SURMHFW WR IROORZ D HYROYLQJ
SDWWHUQ HYHQ DIWHU LW ZDV LQ
H[HFXWLRQ

'LIILFXOW WR GHWHUPLQH DV WKHUH LV QRW FOHDUO\
GHILQHGSURFHVV








































































*Uncertainty assessment at the onset of the project; Scale from 5 (very limited knowledge) to 1 (full understanding) 
 
B. Preliminary results of phase 2 
3KDVH WZR RI WKLV UHVHDUFK LQYHVWLJDWHG KRZ D
VWDQGDUGL]HG OLQHDU SURMHFW PDQDJHPHQW IUDPHZRUN LV
HPSOR\HG DFURVV D FRPSDQ\ ZLWK GLIIHUHQW SURGXFW
LQQRYDWLRQSURMHFWV7KHFKRVHQFDVHVWXG\FRPSDQ\LVDKLJK
WHFKHTXLSPHQWPDQXIDFWXUHUWKDWKDVDGRSWHG6WDJH*DWHDV
D VWDQGDUG SURMHFW PDQDJHPHQW DSSURDFK 7KH LQWHUYLHZ
SURWRFROIURPSKDVHZDVPRGLILHGDQGXVHGWRLQWHUYLHZWKH
PDQDJHUVRIIRXUGHYHORSPHQWJURXSVHDFKRIZKLFKIRFXVHV
DW D GLIIHUHQW DVSHFW RI WKH SURGXFW  (DFK LQWHUYLHZHH ZDV
DVNHG WR JLYH  FDVHV RI SDVW SURMHFWV WKDW WKH\ KDYH
NQRZOHGJH RI  7KH UHVXOWLQJ  FDVH GHVFULSWLRQV ZHUH
DQDO\]HG ZLWK UHJDUG WR WKH SURMHFW PDQDJHPHQW SURFHVV
XVHG WKH W\SH RI WKH SURMHFW LWV RULJLQ DQG WKH OHYHO RI
DPELJXLW\XQFHUWDLQW\DVVRFLDWHGZLWKWKLVSURMHFW
7KH FRPSDQ\ H[HFXWHV D EURDG UDQJH RI SURGXFW
LQQRYDWLRQ DQG WHFKQRORJ\ GHYHORSPHQW SURMHFWV WKDW DUH
WDUJHWHG DW EULQJLQJ FXWWLQJ HGJH LQQRYDWLRQ WR PDUNHW WR
LPSURYH FXUUHQW SURGXFWV LQ UHVSRQVH WR PDUNHW DQG
FRPSHWLWRU FKDQJHV DQG WR FXVWRPL]HSURGXFWV DFFRUGLQJ WR
FXVWRPHUV¶ QHHGV 7KH FRPSDQ\ FODVVLILHV WKH SURMHFWV LQWR
WKHIROORZLQJFDWHJRULHV
6WUDWHJLF SURMHFWV WKHVH DUH UDGLFDO LQQRYDWLRQDO DQG
UHVHDUFKIRFXVHG SURMHFWV ZKLFK DLP WR FUHDWH WKH QH[W
JHQHUDWLRQWHFKQRORJ\7KH\DUHIX]]\LQQDWXUHKDYHDKLJK
OHYHORIXQFHUWDLQW\QRFOHDUH[SHFWDWLRQVRIWKHUHVXOWVDQG
XVXDOO\ DUH PDQDJHG E\ µWULDO DQG HUURU¶ ZLWK SRRU
GRFXPHQWDWLRQ ,QIOXHQWLDO SURGXFW FKDPSLRQV RIWHQ WULJJHU
VWUDWHJLF SURMHFWV VXFK WKH FRPSDQ\ IRXQGHU ZKR LV D
UHFRJQL]HGWHFKQLFDOH[SHUW
3URGXFW GHYHORSPHQW SURMHFWV: WKHVH DUH XVXDOO\
UHODWLYHO\ LQFUHPHQWDO LQQRYDWLRQV WKDW UHVSRQG WRQHHGV WKDW
ZHUH LGHQWLILHG WKURXJK PDUNHW UHVHDUFK RU WR SURGXFH WKH
QH[W JHQHUDWLRQ RI WKH SURGXFW 3URMHFWV DUH ZHOO SODQQHG
KDYH FOHDU REMHFWLYHV DQG PHGLXPORZ OHYHO RI XQFHUWDLQW\
6WDJHJDWHKDV EHHQ XVHG LQSUDFWLFH WR PDQDJH WKLV W\SH RI
SURMHFW
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&XVWRPL]HG SURMHFWV FXVWRPHU GULYHQ SURMHFWV ZKLFK
UHTXLUH DGGLQJ IHDWXUHV WR H[LVWLQJ SURGXFWV RU PHUJLQJ WKH
FDSDELOLWLHV RI WZR GLIIHUHQW SURGXFWV EDVHG RQ FXVWRPHU
UHTXHVWV 0RVW RI FXVWRPL]HG SURMHFWV DUH DERXW DGGLQJ RU
DGMXVWIHDWXUHV+RZHYHUWKH\FDQEHODUJHDQGFRPSOH[DQG
RIWHQVXIIHUIURPIHDWXUHDQGVFKHGXOHFUHHS 7KH\PD\QRW
EH VWUDWHJLFDOO\ UHOHYDQW EXW EHFDXVH WKH\ DUH WDUJHWLQJ
H[LWLQJ FXVWRPHUV WKH\ DUH LPSRUWDQW DQG PDQDJHG ZLWK
SULRULW\ $ NH\ FKDOOHQJH IRU WKHVH SURMHFWV LV WKH ELGGLQJ
SURFHVVZKHQFXVWRPHUVLQTXLUHDERXWDFXVWRPL]DWLRQWKH\
H[SHFW D ELQGLQJ TXRWH LQ D UHODWLYHO\ VKRUW SHULRG RI WLPH
OHDYLQJ OLWWOH WLPH IRU XSIURQW KRPHZRUN 0RUHRYHU WKH
FRPSDQ\ GRHV QRW ZDQW WR RYHULQYHVW LQ SODQQLQJ DFWLYLWLHV
IRUDSURMHFWWKDWPD\RUPD\QRWKDSSHQGHSHQGLQJRQLIWKH
FXVWRPHU GHFLGHV WR RUGHU RU QRW $V D UHVXOW FXVWRPL]HG
SURMHFWV KDYH GLIIHUHQW OHYHO RI XQFHUWDLQW\ 5HVSRQGHQWV
UHSRUWHG WKDW LQ VRPHFDVHVXQFHUWDLQW\ZDVSHUFHLYHG WREH
ORZDWWKHVWDUWRIWKHSURMHFWEXWLQFUHDVHGLQWKHODWHUVWDJHV
ZKHQ FXVWRPHU UHTXLUHPHQW EHFDPH FOHDU RU WHFKQLFDO
FKDOOHQJHVEHFDPHDSSDUHQW)LJXUHZKLFKZDVFUHDWHGE\
DUHVSRQGHQWGXULQJWKHLQWHUYLHZLOOXVWUDWHVWKLVREVHUYDWLRQ
5HVSRQGHQWV FRQVLVWHQWO\ FRPPHQW WKDW D PRUH ULJRURXV
SODQQLQJSURFHVVFRXOGKDYHDYRLGHGVRPHRIWKHFKDOOHQJHV
DQGUHZRUNEXWQRWDOORILW
6XVWDLQLQJ SURMHFWV 6XVWDLQLQJ SURMHFWV DUH D VHFRQG
VSHFLDO FDVH RI SURGXFW GHYHORSPHQW SURMHFWV 7KH\ DUH
SODQQHG DQG H[HFXWHG ZLWKLQ D IXQFWLRQDO WHDP LQ 5	'
W\SLFDOO\ LQ RUGHU WR DGGUHVV D WHFKQLFDO RU EXVLQHVV QHHG
VXFK DV FRVW UHGXFWLRQ RU VWDQGDUGL]DWLRQ DFURVV GLIIHUHQW
SURGXFWV 3URMHFW EXGJHWV DUH VPDOO W\SLFDOO\ OHVV WKDQ
DQG WKHQHHG IRU FRRUGLQDWLRQZLWKRWKHU IXQFWLRQV
RU XSSHU PDQDJHPHQW LV PLQLPDO 6XVWDLQLQJ SURMHFWV DUH
WKHUHIRUH PDQDJHG RXWVLGH RI WKH SKDVHJDWH SURFHVV ZLWK
DSSURDFKHV WKDW DUH XS WR WKH SURMHFW WHDP 2QH H[DPSOH
JLYHQ E\ D UHVSRQGHQW ZDV D FRVW UHGXFWLRQ RI WKH ELOO RI
PDWHULDOV E\   7KH SURMHFW ZDV PDQDJHG DV D :,*
SURMHFWZLOGO\LPSRUWDQWJRDOZKLFKPHDQVWKDWWKHSURMHFW
WHDP KDG D VHQVH RI XUJHQF\ DQG LGHDV IRU LPSURYHPHQWV
ZHUHVROLFLWHGHYDOXDWHGDQGTXLFNO\LPSOHPHQWHG3URJUHVV
ZDV WUDFNHG ZHHNO\ DJDLQVW D WDVN OLVW DQG VLPSOH PHDVXUHV
WRWDO FXPXODWLYH VDYLQJV  RI LGHDV LQ HYDOXDWLRQ
LPSOHPHQWDWLRQ HWF 7KH SURFHVV KDG QR JDWH UHYLHZV ,W
KDGYHU\ OLWWOH XQFHUWDLQW\EHFDXVH WKHREMHFWLYHVZHUH FOHDU
DQGWKHFRXUVHRIDFWLRQZDVWHFKQRORJLFDOO\FOHDUDVZHOO
7KH FRPSDQ\ LV UHODWLYHO\ QHZ WR IRUPDOL]HG SURMHFW
PDQDJHPHQWLQLWV5	'RUJDQL]DWLRQ7KHSODQLVWRDSSO\LWV
SKDVHJDWH UHYLHZ SURFHVV ZKLFK LV LQWHJUDWHG ZLWK SURMHFW
PDQDJHPHQW SURFHVVHV WR DOO SURMHFWV ZLWK D VLJQLILFDQW
GHYHORSPHQW HIIRUW LQFOXGLQJ ODUJH VXVWDLQLQJ HIIRUWV DQG
ODUJH FXVWRP SURMHFWV ³6LJQLILFDQFH´ RI WKH GHYHORSPHQW




GRFXPHQWV DQG FULWHULD PD\ QRW DSSO\  :KHQ IXOO\
LPSOHPHQWHG WKHSURMHFWPDQDJHPHQWRIILFH WDUJHWV WRKDYH
 RI WKH 5	' EXGJHW PDQDJHG XQGHU WKH SKDVHJDWH
SURFHVV7KHDFWXDOQXPEHURISURMHFWVPDQDJHGWKURXJKWKLV
IUDPHZRUN KRZHYHU DSSHDUV WR VWLOO EH VPDOO ± RQH
HQJLQHHULQJ PDQDJHU HVWLPDWHG WKDW WKUHH \HDUV LQWR WKH
SURFHVV FKDQJH RQO\ DERXW  RI DOO SURMHFWV EXW PRVW
PDMRU LQLWLDWLYHV IROORZ SKDVHJDWH 0RUHRYHU WKH
FODVVLILFDWLRQ RI SURMHFW WR GHWHUPLQH KRZ WKH\ ZLOO EH
PDQDJHG LVSUREOHPDWLF DV LOOXVWUDWHGE\ WKLVTXRWH³:HGR












2015 Proceedings of PICMET '15: Management of the Technology Age
  





GHYHORSPHQW 7KH UHVSRQGHQW IURP WKH SURMHFW PDQDJHPHQW
RIILFH HPSKDVL]HV WUDQVSDUHQF\ ZKLFK ZLOO DOORZ XSSHU
PDQDJHPHQW WR PRUH SUHFLVHO\ IRUHFDVW ILQDQFHV SURMHFW
EXGJHWV DQG H[SHFWHG IXWXUH SURMHFW UHWXUQV SURMHFW
FRPSOHWLRQDQGSURGXFWUHOHDVHGDWHVDQGFXUUHQWDQGIXWXUH
XVHRIHQJLQHHULQJ UHVRXUFHV*DWH UHYLHZV WKHUHIRUH UHTXLUH
XSGDWHGILQDQFLDOVDFRPSDULVRQRISURMHFWEXGJHWDQGDFWXDO
D VKRUW UHSRUW RQ ULVN IDFWRUV LQFOXGLQJ LPSDFWV DQG
FRQWLQJHQF\ DQG PLWLJDWLRQ DQG LQIRUPDWLRQ RQ VWDIILQJ
DFWXDOV DQG QHHGV 7KHVH LQVLJKWV DUH H[SHFWHG WR VXSSRUW D
VWUHDPOLQLQJ RI WKH SURMHFW SLSHOLQH VR WKDW LW RQO\ FRQWDLQV
SURMHFWV WKDW DUH LPSRUWDQW DQG ZLOO EH VXFFHVVIXO WKDW DUH




+RZHYHU WKH\ DUH JHQHUDOO\ PRUH FRQFHUQHG ZLWK KRZ WR
EHVWPDQDJH LQGLYLGXDOSURMHFWVDQGH[SUHVVGRXEWV WKDWRQH
IUDPHZRUNILWVDOOQHHGVSDUWLFXODUO\DV WKH\DUHRIWHQXVLQJ
SODQQHG DQG XQSODQQHG LWHUDWLYH DSSURDFKHV 7KH\
SDUWLFXODUO\ ZRUU\ WKDW SURMHFWV WKDW RFFXU ZLWKLQ IXQFWLRQDO
JURXSVVXFKDVPDQ\RIWKHVXVWDLQLQJSURMHFWVZLOOQRWRQO\
QRWEHQHILWIURPEHLQJPRUHFORVHO\PDQDJHGDQGPRQLWRUHG
EXW PD\ DFWXDOO\ VXIIHU EHFDXVH LW FRPSOLFDWHV WKLQJV IRU
SURMHFW WHDPV WKDW FXUUHQWO\ UHTXLUH YHU\ OLWWOH FRRUGLQDWLRQ








SURYLGHV WKH IRXQGDWLRQV IRU D \HWWREHGHYHORSHG
IUDPHZRUNIRU WDUJHWIOH[LELOLW\7KHNH\LQVLJKWVDVZHOODV
WKH IXWXUH UHVHDUFK QHHGV WKDW UHVXOW IURP WKHP FDQ EH
VXPPDUL]HGDVIROORZV
)LUVW WKH FKDOOHQJH RI DPELGH[WHULW\ ZKLFK UHVXOWV LQ D
QHHGIRUWDUJHWHGIOH[LELOLW\>@LVUHDOWKHFDVHVWXGLHVVKRZ
WKDWSURGXFWGHYHORSPHQW WHDPVQHHG WREDODQFHH[SORUDWLRQ
DQG H[SORLWDWLRQ QRW RQO\ ZLWKLQ WKH VDPH SURGXFW
GHYHORSPHQW RUJDQL]DWLRQ EXW LQ SDUWLFXODUO\ LQ WKH FDVH RI
UDGLFDO QHZ LQQRYDWLRQ HYHQ ZLWKLQ WKH VDPH GHYHORSPHQW
SURMHFW 3URMHFW PDQDJHPHQW DFWLYLWLHV FDQ VXSSRUW WKLV
DELOLW\ DPRQJ RWKHUV E\ SURYLGLQJ GRFXPHQWDWLRQ RI
NQRZOHGJH IRU IXWXUH H[SORLWDWLRQ E\ LQFUHDVLQJ WKH
WUDQVSDUHQF\DQGSODQQDELOLW\RISURMHFWVDQGE\KHOSLQJSODQ
DQG VXSSRUW H[SORUDWLYH VWUDWHJLHV >@ 7KH FDVH VWXG\
FRPSDQLHV WKHUHIRUH IUHTXHQWO\ DLPHG WR LQFUHDVH SURMHFW
PDQDJHPHQWSURILFLHQF\<HWSURMHFWPDQDJHPHQWSUDFWLFHV
PD\ DOVR KLQGHU H[SORUDWLRQ DV WKH OLWHUDWXUH KLJKOLJKWV >@
>@DQGVRPHRIWKHFDVHVWXG\SDUWLFLSDQWVH[SUHVVFRQFHUQV
DERXW)XWXUHUHVHDUFKQHHGVWRH[SORUHWKHVHUHODWLRQVKLSVDV
WKH\ XQIROG LQ SUDFWLFH LQ PRUH GHWDLO LQ RUGHU WR UHDFK
UHFRPPHQGDWLRQV IRU WDUJHWHG IOH[LELOLW\ WKDW GR QRW KDYH
XQZDQWHGHIIHFWV
6HFRQG WKHIURQWHQG LVGLVWLQFW IURPODWHUSURMHFWVWDJHV
DQG IROORZV LWHUDWLYH DQG SODQDV\RXJR DSSURDFKHV >@
>@,WVIXQGDPHQWDODLPLVWRUHGXFHXQFHUWDLQW\HQRXJKIRU
SODQQLQJDQGFRQWURO GULYHQ SURMHFW PDQDJHPHQW WR WDNH
RYHU\HWWKHOLWHUDWXUHDQGRXUFDVHVWXGLHVVKRZWKDWLWRIWHQ
IDLOVWRVXFFHHGLQGRLQJVR2QHUHDVRQPD\EHWKHLQKHUHQWO\
KLJK OHYHO RI XQFHUWDLQW\ IRU UDGLFDO LQQRYDWLRQ $OVR
UHVRXUFHVGHGLFDWHG WRXQFHUWDLQW\ UHGXFWLRQ LQ WKHIURQWHQG
PD\ QRW EH VXIILFLHQW SDUWLFXODUO\ ZKHQ ³VWLFN\´ FXVWRPHU
NQRZOHGJH KDV WR EH WUDQVIHUUHG LQ DV LV WKH FDVH ZLWK WKH
FXVWRPL]HGSURMHFWVLQVWXG\)XWXUHLQTXLULHVQHHGWREHWWHU
XQGHUVWDQG WKH URRW FDXVHV RI XQFHUWDLQW\ DV WKH\ DUH
H[SHULHQFHG RQ WKH JURXQG 7KLV ZLOO KHOS DQVZHU ZKLFK RI
WKH PDQ\ DVVXPHG UHDVRQV ± ODFN RI SODQQLQJ EOLQG VSRWV
QRYHOW\ DQG D UHVXOWLQJ ODFN RI LQIRUPDWLRQ G\QDPLF
FRPSOH[LW\ LQ ODUJHSURMHFWV HWF ±SOD\VRXW LQZKLFKZD\
0RUHRYHU WKH SURMHFW PDQDJHPHQW GLVFLSOLQH QHHGV WR
SURYLGHPRUHIRFXVDQGJXLGDQFHIRUWKHSUHSURMHFWDQGHDUO\
LQLWLDWLRQVWDJHZKLFKLWFXUUHQWO\ODUJHO\LJQRUHV
7KLUG DV D UHVXOW RI XQNQRZQ XQNQRZQV WKDW HPHUJH LQ
ODWHUSURMHFWH[HFXWLRQVWDJHVSURMHFWPDQDJHPHQWLQ5	'LV
DSSURDFKHG ZLWK JUHDW IOH[LELOLW\ DQG IUHTXHQWO\ UHYLVHG
SODQV WLPHOLQHV DQG EXGJHWV 7KLV IOH[LELOLW\ LV HQDEOHG E\
6* ZKLFK FUHDWHV D SURFHVV IRU UHYLHZLQJ SURMHFWV DQG
UHYLVLQJ DSSURDFKHV ZLWK XSSHU PDQDJHPHQW EX\LQ >@
+RZHYHU RXU FDVH VWXGLHV VKRZ WKDW IOH[LELOLW\ LV UDUHO\
³GHVLJQHG´LQWRWKHSURMHFWSODQVXSIURQWIRUH[DPSOHLQWKH
IRUP RI FOHDUO\ SODQQHG SDUDOOHO WULDOV VHOHFWLRQLVP RU
GHILQHG WULDODQGHUURU SDWKV $ OLNHO\ H[SODQDWLRQ LV WKDW
VWDJHJDWH LV WRR ³PDFUR´ RI D IUDPHZRUN WR IRFXV RQ WKH
GHWDLOV RI IXWXUH SURMHFW H[HFXWLRQ ZKHUHDV SURMHFW
PDQDJHPHQW SUDFWLFHV DUH WRR IRFXVHG RQ ULVN PDQDJHPHQW
IRUNQRZQXQNQRZQV$ORJLFDOVWDUWLQJSRLQWIRUHPEHGGLQJ
OHDUQLQJEDVHGDSSURDFKHVLQWRSURMHFWSUDFWLFHDUHFKDQJHVWR
FXUUHQW SURMHFW SODQQLQJ VWDQGDUGV 1HZ VWDQGDUGV QHHG WR
VKLIWWKHIRFXVIURPSODQQLQJDQGPRQLWRULQJDJDLQVWSODQVWR
SODQQLQJ RI OHDUQLQJ VWUDWHJLHV DQG PRQLWRULQJ DJDLQVW
OHDUQLQJ RXWFRPHV )XWXUH UHVHDUFK ZLOO KDYH WR LQYHVWLJDWH
KRZ WKLV FDQ RFFXU LQ SUDFWLFH WR LQIRUP EHWWHU SURMHFW
PDQDJHPHQWVWDQGDUGV
)RXUWK WKH FDVH VWXGLHV VKRZ WKDW OHYHO RI SURMHFW
PDQDJHPHQW VRSKLVWLFDWLRQ LQ QHZ SURGXFW GHYHORSPHQW
DSSHDUVWREHORZ)RUH[DPSOHUHVSRQGHQWVZURQJO\HTXDWH
WKH6WDWH*DWHDSSURDFKZLWKSURMHFWPDQDJHPHQW UHSRUWRQ
D ODFN SURFHVV FODULW\ DQG IUHTXHQW H[FHSWLRQPDNLQJ DQG
E\SDVVLQJ RI SURFHGXUHV EDVHG RQ DXWKRULW\ DQG H[SUHVV ±
HYHQ ZLWKLQ WKH VDPH RUJDQL]DWLRQ ± GLIIHUHQFHV RI RSLQLRQ
DERXW WKHJRDOVRISURMHFWPDQDJHPHQW,WDSSHDUV WKDW LQDOO
FRPSDQLHV LQ RXU VDPSOH SKDVHGJDWH DSSURDFKHV IURP
LQQRYDWLRQPDQDJHPHQWZHUHHDUOLHUGHSOR\HGWKDQDQ\IRUP
RI WUDGLWLRQDO SURMHFW PDQDJHPHQW DQG VWDQGDUG SURMHFW
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PDQDJHPHQW WRROV DUH UHODWLYHO\ XQGHUXVHG $Q LPSRUWDQW
TXHVWLRQ IRU IXWXUH UHVHDUFK LV WKHUHIRUH WKH WUDQVLWLRQ SDWK
WRZDUGV KLJKHU SURMHFW PDQDJHPHQW PDWXULW\ VKRXOG 5	'
RUJDQL]DWLRQV IROORZ D WUDGLWLRQDO SDWK IURP UHSHDWDEOH
SURFHVVHV RYHU EXLOGLQJ RUJDQL]DWLRQDO LQIUDVWUXFWXUH WR
LQVWLWXWLRQDOL]HG SURFHVVHV DQG FXOWXUH" 2U VKRXOG WKH\ LI
WKH\DOUHDG\DSSO\SKDVHGJDWHIUDPHZRUNVFKRVHDGLIIHUHQW
SDWKWKDWEHWWHUUHIOHFWVWKHLURUJDQL]DWLRQDOUHDOLWLHV"
7KH FXUUHQWO\ RQJRLQJ DQDO\VLV RI RXU GDWD DGGLWLRQDO
GDWD FROOHFWLRQ DQG IXWXUH UHVHDUFK E\ WKH SURMHFW
PDQDJHPHQW DQG QHZ SURGXFW GHYHORSPHQW FRPPXQLW\ DUH






IXQGLQJ WKDW KDV PDGH WKLV UHVHDUFK SRVVLEOH  :H DUH DOVR
JUDWHIXO IRU WKH YDOXDEOH LQVLJKWV DQG FRPPHQWV E\ -RKQ
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